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The child quantity-quality (CQQ) trade-off theory asserts that the discrepancy in the 
behavior of households regarding the quantity and quality of their children is due to their 
standards of living: while low-income households tend to choose child quantity at the 
expense of child quality, the converse is true for high-income households. In the past, a 
huge body of empirical literature generally found evidence in favor of the theory. In 
recent years, however, some influential work has revisited the issue and found evidence 
against the theory. It has been argued that this new finding can be attributed to the level 
of development of the country under study: if the empirical work is conducted in a 
developed country, then the CQQ trade-off is unlikely to be applicable since the generous 
public provision of education in the country serves to undermine the trade-off. With the 
benefit of hindsight, it turns out that Malaysia lends itself as an intriguing case study: 
although it is a developing country, its education system is highly subsidized; thus, the 
CQQ trade-off is probably unlikely to be applicable. It should also need to be recognized 
that specific segments of the population in Malaysia (namely, the poor, the Malay, and 
the rural) might hold values and norms that are at odds with the theory, thereby rendering 
the CQQ trade-off to be less likely to be applicable to them. Accordingly, this research 
aims to investigate whether the CQQ trade-off a) is applicable to the Malaysian 
households in general, b) differs between low- and high-income households, c) differs 
between Malay and non-Malay households, and d) differs between rural and urban 
households. Using a sample of 1240 children from a household survey in several selected 
areas in Malaysia in 2010, we conduct an empirical analysis on the CQQ trade-off theory. 
As expected, we find insufficient evidence of the CQQ trade-off for the Malaysian 
households in general. In addition, we also find some evidence of the CQQ trade-off for 






Teori timbal balik di antara kuantiti dan kualiti anak (CQQ trade-off) menyatakan 
bahawa perbezaan dalam gelagat isirumah tentang kuantiti dan kualiti anak mereka 
adalah berpunca daripada taraf hidup mereka: isirumah yang berpendapatan rendah lebih 
cenderung untuk memiliki ramai anak yang berpendidikan rendah manakala isirumah 
yang berpendapatan tinggi lebih cenderung untuk memiliki anak yang berpendidikan 
tinggi namun bilangan mereka sedikit. Pada masa lalu, kebanyakan literatur empirik 
menemui bukti yang menyokong teori ini. Namun mutakhir ini, terdapat bukti yang 
menentang teori ini daripada beberapa kajian berpengaruh. Ada sarjana yang berpendapat 
bahawa dapatan kajian baru ini boleh dikaitkan dengan tingkat pembangunan sesebuah 
negara yang dikaji: jika kajian empirik ini dilakukan di negara maju, maka CQQ trade-off 
ini mungkin tidak terpakai kerana sumbangan awam yang baik dalam bidang pendidikan 
akan melemahkan timbal balik tersebut. Memandangkan Malaysia adalah sebuah negara 
membangun yang menawarkan banyak subsidi dalam sistem pendidikannya, maka 
Malaysia menawarkan dirinya sebagai satu kajian kes yang menarik. Ini bermakna CQQ 
trade-off ini mungkin tidak terpakai kepada Malaysia. Perlu juga diketahui bahawa 
segmen tertentu penduduk Malaysia (iaitu orang miskin, orang Melayu, dan orang 
kampung) mungkin memiliki nilai-nilai hidup yang bertentangan dengan teori tersebut, 
dan ini menyebabkan CQQ trade-off tidak terpakai kepada mereka. Bertitik tolak 
daripada hujah-hujah ini, maka kajian ini bertujuan untuk meneliti sama ada CQQ trade-
off ini a) terpakai kepada isirumah di Malaysia secara umum, b) berbeza di antara orang 
miskin dan kaya, c) berbeza di antara orang Melayu dan bukan Melayu, dan d) berbeza di 
antara penduduk bandar dan luar bandar. Dengan menggunakan satu sampel yang terdiri 
daripada 1240 anak daripada satu survei isirumah di beberapa kawasan di Malaysia 
dalam tahun 2010, penyelidik menjalankan satu kajian empirik tentang CQQ trade-off. 
Seperti yang dijangkakan, penyelidik menemui kekurangan bukti CQQ trade-off bagi 
isirumah di Malaysia secara umum. Selain itu, penyelidik juga mendapati bukti CQQ 
trade-off bagi isirumah berpendapatan tinggi dan yang tinggal di kawasan bandar. 
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CHAPTER 1: INTRODUCTION 
1.1 Background 
Modern growth theory postulates that human capital contributes positively to 
economic growth. Higher human capital implies that human resources are more 
knowledgeable, skillful, creative, innovative and entrepreneurial, which are important 
ingredients for growth and development. Thus we may find that a country that has a high 
accumulation of human capital might experience higher growth and development than 
countries with a low accumulation of human capital. While this conjecture is sensible, the 
question that needs to be asked is this: how can we accumulate a high level of human 
capital? Perhaps the answer would be through a higher investment in human capital, i.e. 
investment in education. At the micro (household) level, conceivably this is related to 
educational expenditure on each child in the family. Given a constraint in financial 
resources of a family, the average education expenditure on each child would be lower as 
the number of children in the family increases. Thus, the level of education expenditure 
on children of the family is inversely related to fertility.  
If parents decide to limit fertility, i.e. choose to have fewer children, the result 
may not only be a smaller number of children in the family, but also perhaps higher 
average investment in the education of their children. Consequently, this may lead to a 
higher level of human capital of their children. On the contrary, if parents choose to have 
more children, this may result in a lower level of human capital of their children. Thus, 
basically parents are facing a situation where they need to decide whether to choose 
between fewer children with a higher level of education, or more children with a lower 
level of education. This scenario is sensible since, given the limited resources, parents 
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with a smaller family size (i.e. fewer children) would be able to invest more in their 
children’s education by extending years of schooling or by sending them for private 
tutoring. Thus, it has been generally observed that small families tend to have more 
educated children while large families tend to have relatively less educated children. This 
observation leads to the “child quantity-quality trade-off” (CQQ trade-off) hypothesis of 
child bearing and child rearing. Thus, the main motivation of undertaking this study is to 
assess the CQQ trade-off hypothesis in the case of Malaysia. 
1.2 Problem Statement 
Malaysia is a high middle-income developing country that experiences rapid 
economic growth during the past four decades. The record shows that the Malaysian 
economy grew at an average annual growth rate of more than 5% between 1960 and 
2000. In fact, between 1988 and 1997, the economy grew at a sustained annual average 
rate of more than 8%.
1
 This remarkable growth performance of Malaysia has been 
identified by The Commission on Growth and Development as one in only 13 countries 
around the world that has since 1950 registered over a period of 25 years or longer an 
average growth rate of more than 7% (World Bank, 2009).  
What is more interesting is that this rapid economic growth is also associated, 
perhaps coincidently, with quite a dramatic fall in the fertility rate. The total fertility rate 
(children born/woman) was 6.9 in 1969 (Word Development Indicators). It fell down to 
4.2 during the period 1980-1985, and fell further to 3.3 during the period 1995-2000 
(Lim, 2008). In 2011, the total fertility rate of Malaysia is 2.67 (CIA World Factbook).  
                                                          
1
 See Bank Negara Malaysia (1994, 1999, 2002, 2003), Economic Report (2002), and Malaysia (1991). 
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Besides the declining total fertility rate, it has also been observed that the rapid 
economic growth is also associated with the rising level of educational attainment as 
well. Perhaps due to the widening of educational opportunities, enrollment and 
educational attainment in Malaysia has significantly improved. Enrolment rate of those at 
schooling age is around 95% in public primary school, which could be considered 
widespread (Cheong, Selvaratnam and Goh, 2011, p.165). In addition, educational 
attainment also improved significantly. In 1970, 33% of those aged six and above never 
attended school, but this figure fell to only 10% by the year 2000. Over the same period 
(1970-2000) the proportion of those aged six and above who attain secondary education 
has significantly improved from only 24% to 53%, and those who attain tertiary 
education increased from 1% to 9% (Leete, 2007).  
On the surface, the above observations seem to conform to the CQQ trade-off 
hypothesis. The rapid growth of the Malaysian economy is observed to be associated with 
declining total fertility rate as well as improvement in the level of educational attainment. 
From the macro perspective, this might indicate that the Malaysian households in general 
are having fewer children as their income increases, and consequently enable them to 
increase the level of education expenditure on each of their children. Perhaps this explains 
the observed improvement in the average level of educational attainment in Malaysia, i.e. 
conform to the CQQ trade-off hypothesis. Indeed, it is very tempting to outright accept the 
CQQ trade-off hypothesis given that the observed negative correlation between the 
number of children that a family has and the educational achievement of their children 
seems to be reasonable. For instance, it is observed that there is greater participation of 
women in the economy, as well as a rising trend of cost of living. Due to the changing role 
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of women in the economy, they may now have less time at home and hence, prefer to have 
fewer children. Besides, the increase in the cost of living, and hence the cost of raising 
children, forces parent to have fewer children. Thus, by having fewer children, each 
household could invest more on the education of their children, and thus result in higher 
educational attainment.  
However, without a thorough investigation and analysis, this explanation 
(conclusion) could be challenged and might be proven futile. Indeed, it may reflect the 
lack of imagination since it should be recognized that there are a handful of factors, at 
least as far as Malaysia is concerned, that might undermine the CQQ trade-off hypothesis.  
One such factor is the nature of education system in a given country. In Malaysia, 
education is a highly subsidized sector. Public expenditure on education is found to be 
relatively huge, where public expenditure on education in Malaysia has been maintained 
around 5-6% of the GDP since 1970. Besides, per capita expenditure on education also 
increased from RM50 in 1970 to RM1059 in 2005. These figures appear to be relatively 
high compared to other countries in Asia such as Thailand, China, and India, and even 
when compared to the more developed Asian states such as Singapore and South Korea 
(Cheong, Selvaratnam and Goh, 2011, p. 164). In a highly subsidized education sector 
such as in Malaysia, it is reasonable to assume that parents regard the number of children 
that they had will not really have significant consequence on the educational outcome of 
their child. High subsidy on education will ensure that the cost of quality education is 
relatively low and hence, inducing parents to have more children, i.e. higher fertility rate. 
Another factor that could undermine the CQQ trade-off hypothesis is norms and 
values regarding fertility and education. Usually these norms and values are closely 
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related to one’s standard of living (or income level), ethnicity, religion, culture, 
neighborhood, etc. In 2009, 3.8% of the Malaysian population lived under the poverty line 
income (PLI). In general, it is reasonable to assume that the poor people believe in 
different values and attitudes with regard to fertility compared to non-poor people. From 
the perspective of the poor, children serve as a social safety net during the parents’ golden 
years. While educated children may contribute more in financial terms to aging parents, an 
investment in child quality is undoubtedly more costly and risky than an investment in 
child quantity. Given the tight budget constraint faced by the poor, an investment in child 
quantity would prove to be a better means of providing them with a social safety net 
during their old-age period. The record shows that the average household size (as a proxy 
for the fertility rate) of those who live under the PLI was 6.4 in 2009 compared to 4.2 for 
the Malaysian people in general (Malaysia, 2010). 
In addition, 65% of the Malaysian population is Malays, who are mostly Muslims 
and live in the rural areas. In general, the Malays believe in different values and attitudes 
with regard to fertility compared to other Malaysian people such as the Chinese and 
Indian. From the Islamic perspective, having more children is regarded as good and 
therefore encouraged. Thus, there appears to be differences in values and attitudes among 
the Malaysian people with regard to fertility and this has been reflected in the differences 
in the fertility rate of the different ethnic groups in Malaysia (Tey, 2002). The record 
shows that, in 2010, the fertility rate of the Chinese was 1.8, and it was 2.0 for the Indian. 
The Malay fertility rate was 2.8, which is 40% higher than Indians and 56% higher than 
Chinese (Zarinah, 2011).  
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Based on the above discussion, there are actually various forces that are working 
in the opposite direction with regard to the CQQ trade-off hypothesis. Given that there 
are good provision of infrastructure and services in education and health, and the 
education and health sector is highly subsidized in Malaysia, it is reasonable to expect 
that there will be little or no CQQ trade-off in Malaysia since these reduces the cost of 
raising children and having quality children. Indeed, even if the CQQ trade-off 
hypothesis might be found to be true at the macro level, it might not be necessarily true at 
the micro (household) level. In other words, while CQQ trade-off might be observed 
among the Malaysian people in general, it might not be necessarily true for every group 
among Malaysian, such as the Malays, the rural folks, and the poor. Thus, there is a need 
for detailed investigation on the CQQ trade-off hypothesis in Malaysia and come up with 
explanation that is back up with solid empirical evidence.  
This study is therefore motivated by the desire to assess the quantity-quality trade-
off in the case of Malaysia, particularly the desire to test our presupposition. In particular, 
our investigation will seek to answer the following specific questions: 
1.  Is there a CQQ trade-off across households in Malaysia?  
2.  Is the CQQ trade-off different across income groups (i.e. low- versus high-income)? 
3.  Is the CQQ trade-off different across ethnic groups (i.e. Malay versus non-Malays)? 
4.  Is the CQQ trade-off different across residential locations (i.e. rural versus urban)? 
We believe that a systematic investigation on this issue could provide useful 
information to policy makers in understanding and addressing policy issues particularly 
the ones related to education, as well as population and family planning. 
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1.3 Aim and Objectives of the Study 
This research is designed to address the issue of whether the CQQ trade-off is 
applicable in developing countries. Towards this end, we revisit the issue in the context 
of a developing country, Malaysia. In particular, this study embarks on the following 
objectives:  
1. To investigate whether there exist an adverse relationship between fertility and 
child’s quality in Malaysia as a whole.  
2. To assess whether the adverse fertility-education relationship differs between low- 
and high-income households. 
3. To evaluate whether the adverse fertility-education relationship differs between 
Malays and non-Malays. 
4. To evaluate whether the adverse fertility-education relationship differs between urban 
and rural households. 
 1.4 Organization of the Study 
This study is organized as follows. Chapter 1 outlines the background, aims and 
objectives of the study. Chapter 2 reviews the existing literature on CQQ. Chapter 3 
describes the data and the methodology of the study. Chapter 4 discusses the result of the 
study. Finally, Chapter 5 provides the summary and the conclusion of the study.  
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CHAPTER 2: LITERATURE REVIEW 
An established issue in the economics of the family is the relationship between 
family size and its consequences on human capital formation and economic wellbeing. 
Since the seminal work of Becker (1960) and expanded by Becker and Lewis (1973), 
many theoretical and empirical works have spruced up trying to understand the trade-off 
between child quantity and quality within a family. This arise in interests was mostly due 
to the strong empirical regularity that children from larger families tend to have poorer 
outcomes. The existence of a quantity-quality trade-off implies that policies that 
discourage large families should lead to increased human capital, higher earnings, and 
hence, promote economic development. The results of various empirical studies and 
theoretical literature point to this fact.  
Theoretical studies on the trade-off between child quantity and child quality try to 
explain why the trade-off exists.  Theory on this subject argues that the existence of the 
trade-off between quantity and quality lies on the interaction between quantity and 
quality in the budget constraint that leads to rising marginal costs of quality with respect 
to family size. Among the theoretical papers that appear after the seminal contribution by 
Becker (1960) are Duesenberry (1960), Willis (1969), Becker and Lewis (1973), Becker 
and Tomes (1976) and Hanushek (1992). 
Some economists have argued that the negative relation between quantity and 
quality often observed is a consequence of a low substitution elasticity in a family's 
utility function between parents' consumption or level of living and that of their children 
(see, e.g., Duesenberry 1960; Willis 1969). Hanushek’s (1992) theoretical model, 
extending the basic analyses in economic demography, considers the allocation of time to 
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children and discusses the implications of various alternatives within family time 
allocation schemes. The empirical results suggest that performance falls systematically 
with an increase in the family size. In addition, parents appear to act in a complementary 
manner, favoring lower-ability children within the family, or in a neutral manner 
consistent with a maximizing model of parental time allocation. 
Empirical studies on the trade-off between child quantity and child quality try to 
ascertain the relationship between these two. Among the many empirical papers are 
Rozensweig and Wolpin (1980), Angrist and Evans (1998), Conley (2000), Black et al. 
(2005), Birchenall (2005), Conley and Glauber (2006), Radyakin (2007), Lee (2008), Li 
et al. (2008), Rosenzweig and Zhang (2009), Bleakley and Lange (2009), Angrist et al. 
(2010), and Black et al. (2010). These studies differ from each other either in the method 
used or the instruments chosen in the treatment of the endogeneity of family size.  
In most of these studies, the hypothesized adverse relationship between fertility 
and child’s quality is supported by the data [see Blake (1989) for an extensive review]. 
However, the findings from these early studies have been criticized on the ground that 
they fail to take into account of the premise that, since parents make a joint decision on 
both the quantity and quality of their children, fertility is an endogenous variable. An 
important exception is a study by Rosenzweig and Wolpin (1980), who study the CQQ 
trade-off in India. In this early study, they employ an index of schooling for each 
household as the dependent variable and twin ratio (i.e. the ratio of the number of twins 
to the number of births of for a given mother) as the independent variable. Their original 
data set contains almost 3,000 farm households in India during the period 1969-1971, of 
which 44 of them have twins. Restricting the sample to households who have at least one 
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non-twin child, the sample size reduces to slightly more than 1,600 households, of which 
25 of them have twins. Using this restricted sample, they estimate their model based on 
the (presumably) ordinary least squares (OLS) method and obtain results that lend 
support to the hypothesized adverse relationship between fertility and child’s education.  
Their results suggested that a decrease in family size due to exogenous improvements in 
birth control technology, for example, would increase children’s education levels. 
Building on the work of Rosenzweig and Wolpin (1980), more recent empirical 
literature on the CQQ trade-off theory has exploited exogenous variations in fertility as 
plausible instruments for fertility. These exogenous variations include the occurrence of 
twins, gender composition of the early births, and gender of the first birth. These studies 
include Rosenzweig and Schultz (1987), Angrist and Evans (1998), Black et al. (2005), 
Conley and Glauber (2006), Caceres-Delpiano (2006), Radyakin (2007), Lee (2008), Li 
et al. (2008), Black et al. (2010), and Angrist et al. (2010) [see Schultz (2005) for a 
review]. In general, these studies have similar model specifications (i.e. child quality is 
expressed as a function of child quantity, which in turn, is instrumented by some 
exogenous variations in fertility). However, the specific proxies used for child quality, 
child quantity, and the instrument differ from one study to another. In addition, the data 
sets employed are also restricted differently according to the way specific proxies are 
used. 
Rosenzweig and Schultz (1987) utilize a new method for estimating the influence 
of exogenous variation in the supply of births across couples on the resources allocated to 
their children. Besides utilizing methods developed in Rosenzweig and Schultz (1985), 
the study incorporates human capital investments and reproduction technology in 
11 
 
describing how couple’s choices of fertility control method influence their fertility 
outcomes. Using household data from Malaysia, the results of the study suggest that 
reproduction technology that controls fertility significantly influences both the 
birthweight and the average schooling attainment of children in Malaysia. Couples 
having above-average propensities to conceive report higher levels of actual fertility, 
significantly lower expectations of actual schooling attainment for their children, and 
bear lower birthweight children, on average, due to their shorter intervals between births. 
Angrist and Evans (1998) use parental preferences for a mixed sibling-sex 
composition as instrument to estimates of the effect of family size on labor supply. Using 
the instrumental variable (IV) method, the results indicate that the estimates for women 
are significant but smaller than the ordinary least-squares estimates. The IV estimates are 
also smaller for more educated women and show no impact of family size on husband’s 
labor supply. In addition, a comparison of estimates using sibling-sex composition and 
twins instruments suggests that the impact of a third child disappears when the child 
reaches certain age level. 
Black et al. (2005) study the effect of family size on child education using both 
exogenous variations in family size induced by twin births as well as extensive controls 
for parent and child cohort effects, parental education, and birth order effects. Results of 
the analysis show that family size has little effect, if any, on child education. The result 
becomes more obvious when the estimating equation controls for birth order or 
instrument family size with twin births. The result also suggests that children may not 
necessarily be better off than if their family had been large since family sizes continue to 
decline in developed countries. The results imply that, though average child outcomes 
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may improve, there may be little effect on first-born children. In contrast, the results 
found very large and robust effects of birth order on child education. The findings are 
consistent with optimal stopping being a small part of the explanation. Also, the large 
birth order effects found for highly educated mothers, allied with the insufficient 
evidence for family size effects, suggest that financial constraints may not be that 
important. 
Conley and Glauber (2006) use exogenous variation in sibling sex composition to 
analyze the effect of sibship size on boys’ probabilities of private school attendance and 
grade retention. Using the 1990 U.S. Census data, they find that for second-born boys, 
increased sibship size reduces the likelihood of private school attendance by six 
percentage points and increases grade retention by almost one percentage point. On the 
other hand, sibship size has no effect for first-born boys. The results which they found are 
consistent across racial groups. 
Caceres-Delpiano (2006) uses multiple births as an exogenous variation in family 
size to investigate the impact of family size on child investment and child well-being. 
Using data from the 1980 US Census, the 2SLS estimation results indicate that parents 
that face changes in family size reallocate resources in a way consistent with Becker's 
CQQ trade-off model. Increase in family size generated by twins in a later birth decreases 
the possibility that older children attend private school, decreases the mother's labor force 
participation, and increases the possibility that parents divorce. However, the impact of 
family size on grade retention is not that clear. The results also indicate that for both 
measures of child investment and child well-being, the 2SLS estimates are statistically 
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different from the OLS estimates, suggesting an omitted variables bias in the single 
equation method. 
Radyakin (2007) uses the IV approach to examine the effect of family size on 
early educational outcome measured by secondary school tracks attendance. Using 
sibship size of the parents and their age at first birth as instruments for the number of 
children in the family, the results of IV analysis suggests a large negative effect of family 
size on the attendance of the upper secondary school supporting the quantity-quality 
trade-off theory. 
Lee (2008) estimates the effect of child fertility on quality by exploiting 
exogenous variation in fertility under a society’s preferences for son. Under the 
assumption of son preferences, both sibling size and fertility timing are determined 
depending on the first child’s gender, which is random assuming that parents do not abort 
girls at their first childbearing. Using a sample of South Korean households, the results of 
the study show strong evidence of unobserved heterogeneity in preferences for child 
quality and quantity across households. Even after controlling for unobserved 
heterogeneity, a larger number of siblings have adverse effects on investment in 
education for each child, especially in the case when fertility is high. 
Li et al. (2008) analyze the effect of family size on child educational performance 
in China using data from the Chinese Population Census. They found a negative 
correlation between family size and child outcome, even after they control for the birth 
order effect. Using exogenous variation induced by a twin birth as instrument for family 
size, they find a negative effect of family size on children’s education. In addition, they 
find that the effect of family size is more pronounced in rural China, where the public 
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education system is poor. The findings suggest the existence of quantity-quality trade-off 
for children in developing countries. 
Black et al. (2010) use Norwegian data to estimate the effect of family size on IQ 
scores of men. Employing the IV estimation using sex composition as an instrument, 
their results show no significant negative effect of family size. However, IV estimates 
using twins show that family size has a negative effect on IQ scores. Their results suggest 
that the effect of family size depends on the type of family-size measurement and that 
there are no important negative effects on expected increases in family size. However, 
unexpected shocks to family size resulting from twin births have negative effects on the 
IQ scores of existing children. 
Angrist et al. (2010) present evidence on the child quantity-quality trade-off using 
quasi-experimental variation due to twin births and preferences for a mixed sibling-sex 
make-up, as well as ethnic differences in the effects of these variables. An innovation in 
their econometric approach is the combination of results from multiple IV strategies, 
capturing the effects of fertility over different ranges for different people. By developing 
an estimator that combines different instrument sets across partially-overlapping parity-
specific sub-samples, their results show no evidence of a quantity-quality trade-off. 
Among the studies that fail to take into account the endogeneity of fertility are 
Conley (2000), Birchenall (2005), Bleakley and Lange’s (2009), and Rosenzweig and 
Zhang (2009). Conley (2000) examines whether the sex of the respondent and his/her 
siblings has anything to do with the detrimental effects of increased sibship on 
educational attainment. The results of this study show that it is the number of opposite 
sex siblings that most harm educational achievement efforts consistent with the revised 
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sex minority hypothesis. A revised sex minority hypothesis posits that an increased 
number of siblings of the opposite sex (regardless of the of the respondent’s gender) has a 
detrimental effects on educational achievement. 
Birchenall (2005) analyzes the consequence of endogenous mortality and parental 
care on the child quantity-quality model of population growth. By associating child 
quality with nutrition and other parental investments in lowering mortality, they show 
that parents in poor countries have large incentives in favor of more births due to the 
quantity-quality trade-off. This is so since changes in the average quality of children 
represent an expense that increases with the number of births. Increases in income raise 
the incentive for child quality. Hence, parents asymptotically prefer investments in child 
quality at the expense of a fixed number of births. In addition, they observe an inverse U-
shape relation between income and population growth characteristic of all demographic 
transitions. 
Bleakley and Lange’s (2009) study considers the eradication of hookworm 
disease from the American (as a measure of price of quality) as a test of the child 
quantity-quality framework of fertility. Eradication of hookworm is considered as a shock 
to the price of quality due to three factors: the disease (i) decreases the return to human 
capital investment, (ii) rarely cause death, and (iii) is not that visible among adults. 
Results of the study show that eradication of hookworm (signifies reduction in the price 
of quality) significantly reduce fertility consistent with the child quantity-quality model. 
Rosenzweig and Zhang (2009) address the issues of whether reductions in fertility 
increase human capital investments per child and whether twinning can identify the child 
quantity–quality trade-off. The results show that estimates of the effects of twinning at 
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higher parities on the outcomes of older children do not find family-size effects. 
However, examining the effects of twinning by birth order provides the range on the 
trade-off between family size and average child quality. The estimation results, based on 
the Chinese data, indicate that an extra child at parity one or at parity two negatively 
affects the schooling progress, the expected college enrolment, grades in school and the 
assessed health of all children in the family. However, despite the evidence of significant 
trade-off between the number of children and child quality in China, the findings suggest 
that the contribution of the one-child policy in China to the human capital development 
was minimal. 
On the surface, the above literature review indicates that the evidence is mixed for 
developed countries (South Korea, Norway and the U.S.) and clear-cut for developing 
countries (India and China). A closer look, however, reveals that this is a pretty strong 
statement to make in light of a wide discrepancy in the proxies employed for child’s 
education and the fertility instrument. As far as child’s education is concerned, three 
alternative proxies have been employed: educational attainment, private school 
attendance, and parental monetary investment on children’s education. Of the three, 
educational attainment is widely regarded as a good proxy for the human capital variable 
in labor economics and growth economics. Hence, its use should not be controversial. In 
the data set employed by Conley and Glauber (2006), however, this proxy is not 
available. Hence, they have been forced to employ private school attendance. Since this is 
a too narrow measure of child’s education, its use has cast doubt on their findings. In the 
data set employed by Lee (2008), this proxy is not available too. Hence, he has been 
forced to employ parental monetary investment on children’s education as a measure of 
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children’s education. Since this variable is implied by the underlying CQQ trade-off 
theory, its use should not be questionable. However, it would be interesting to see 
whether his findings will be more consistent with those of Black et al. (2005) or Li et al. 
(2008) if he were to use the usual proxy: educational attainment.   
As far as the fertility instrument is concerned, three alternative proxies have been 
utilized as well: the occurrence of twins, gender composition of the early births, and 
gender of the first child. Of the three, the occurrence of twins is highly regarded as a 
good instrument for fertility because, apart from the fact that it is correlated with fertility, 
there is no reason to believe that twins can have a causal effect on child’s education. 
Hence, its use should not be questionable. In the data set employed by Conley and 
Glauber (2006), however, this measure is not available. Thus, they have been compelled 
to adopt an alternative proxy, gender composition of the first two births as the instrument 
(i.e. gender sameness). In the data set employed by Lee (2008) too, the twin data are not 
available. Hence, he has been forced to utilize an alternative proxy, the first child’s 
gender. Although the use of these alternative instruments makes a lot of intuitive sense, it 
would be interesting to see if their findings [Conley and Glauber (2006) and Lee (2008)] 
will be more in line with those of Black et al. (2005) or Li et al. (2008) if they were to 





CHAPTER 3: METHODOLOGY AND DATA 
3.1  Introduction 
In order to carry out this research for Malaysia, it is necessary that an appropriate 
sample of respondents be selected in such a way that it is representative of the Malaysian 
households. Perhaps an ideal way to obtain a representative sample is to employ the 
random sampling method on, say, 10% of the Malaysian households. Unfortunately, this 
method requires the need to conduct a survey on the predetermined number of 
respondents on the basis of the sampling frame for the entire Malaysian population. Since 
this method would prove to be too time-consuming and extremely costly, we opt for the 
stratified sampling method. By this method, we envision that the Malaysian households 
can be divided into two groups on the basis of their residential locations urban and 
rural under the assumptions that urban and rural households might behave differently 
according to their values or norms regarding child quantity and child quality.  
Once the stratification is made, the next decisions to be made are how many and 
which households should be interviewed. To address the question of “how many 
households”, we consult Sekaran (2000) who provides a prescription that the minimum 
sample size is 384 for a population of at least one million people. Since each urban and 
rural population in Malaysia well exceeds one million households,
2
 a sample size of 384 
households for each area should be sufficient. To be more conservative, however, we set 
a sample size of 400 households for each area. To address the question of “which 
                                                          
2
 In 2009, the total population of Malaysia was 27.9 million people, of which 36.7% lived in the rural area 
while 63.3% lived in the urban area. In the same year too, the total number of households in Malaysia was 
6.02 million. If the rural-urban ratio for population is applied to households, then about 2.2 million 
households lived in the rural area while about 3.8 million households lived in the urban area in 2009. 
Source: Malaysia (2010). Tenth Malaysia Plan: 2011–2015.   
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households”, we pick several urban and rural areas across Peninsular Malaysia. In order 
to ensure that the locations are scattered across Peninsular Malaysia, we decide to select 
four different locations for each urban and rural area. For the urban area, we pick Alor 
Setar, Georgetown, Ipoh, and Kuala Lumpur.
3
 For the rural area, we pick Pendang, 
Bachok, Sepang, and Kuala Pilah. 
For convenience, an equal number of households to be surveyed are allocated 
evenly to each location (i.e. 100 households for each location). For each location, one 
local numerator is assigned to conduct the survey. In order to ensure that the 
questionnaires are properly filled up, the numerators administer the survey through an 
interview with each prospective respondent. This interview-based survey was carried out 
in May and June 2010. 
The survey yields data on 800 households and 3461 children. The distribution of 
these children across the eight locations is as follows: 415 (or 12%) in Alor Setar, 498 (or 
14.4%) in Pendang, 419 (or 12.1%) in Ipoh, 599 (or 17.3%) in Bachok, 343 (or 9.9%) in 
Kuala Lumpur, 381 (or 11%) in Sepang, 344 (or 9.9%) in Georgetown, and 462 (or 
13.3%) in Kuala Pilah.   
3.2 Model Specification 
We follow the previous literature by specifying child quality (measured by child’s 
educational attainment) as a function of child quantity (i.e. the number of children born to 
a given household) and a host of control variables that are usually employed in the 
literature (i.e. child’s and parents’ characteristics). In view of its endogeneity, child 
                                                          
3
 Initially, we chose Alor Setar, Ipoh, Kuala Lumpur, and Johor Baharu for the urban area. It turns out that 
data from Johor Baharu were largely incomplete and highly unsatisfactory. Therefore, this area was 
replaced by Georgetown. 
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quantity needs to be instrumented by an appropriate instrumental variable (IV). Basically, 
an IV must possess two properties: a) it must be correlated with the suspected 
endogenous explanatory (i.e. child quantity), and b) it must not be correlated with the 
error term. In general, the error term captures variables that might affect the dependent 
variable (i.e. child quality) but are somehow omitted from the model due to the lack of 
data or sheer ignorance on the part of researchers. In the context of the CQQ model, it 
could be argued that the error term contains household preferences over child outcomes 
such as desired child quantity and quality (or simply, desired CQQ). Since the desired 
CQQ is an unobservable variable, it is captured by the error term. Thus, a valid IV is 




The empirical literature has suggested that a natural IV for child quantity is some 
exogenous variation in fertility (i.e. a variation in fertility that is unplanned by 
households). According to Rosenzweig and Wolpin (1980), one candidate measure for 
the exogenous variation in fertility is the arrival of twins because it is unplanned (and 
cannot be planned) by parents. Thus, as long as it can be shown that it is correlated with 
child quantity, the arrival of twins would serve as a valid IV. Intuitively, twins should be 
negatively correlated with child quantity because the “extra” birth as a result of the 
arrival twins is expected to discourage parents from having new child. Thus far, the 
occurrence of twin birth has been the most frequently used measure of the exogenous 
variation in fertility [see, for example, Black et al. (2005) and Li et al. (2008)]. However, 
its use has been hampered by the lack of twin data in some settings.  
                                                          
4
 However, the CQQ literature commonly states that a good instrument is the one that has no effect on child 
quality except through child quantity. 
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As an alternative, some researchers have used gender sameness as a measure of 
exogenous variation in fertility. Like twins, gender sameness is also unplanned by 
parents. Hence, it would be a valid IV if it can be shown that gender sameness is 
correlated with child quantity. Intuitively, gender sameness should be positively 
correlated with child quantity since parents generally prefer children of mixed gender. 
Thus far, gender sameness has been the second most frequently used measure of 
exogenous variation in fertility [see, for example, Conley and Glauber (2006)]. However, 
its use has been criticized on the ground that it might be correlated with child quality (see 
footnote #4).      
In this research, both measures of exogenous variation in fertility are used one at a 
time as an IV for child quantity. Accordingly, our model can be specified as follows: 
(1)   iii uQuantityQuality γx
'
i21  
(2)   iii vInstrQuantity δx
'
i21  
where Qualityi is child quality (usually child i’s educational attainment which is 
measured by the number of years of schooling), Quantity is child quantity (i.e. the total 
number of children born to a given household), Instr is the instrument for child quantity 
(i.e. either the arrival of twins or gender sameness), and x is a vector of control variables 
which include child’s characteristics (i.e. and age, gender, and birth order) and parents’ 
characteristics (i.e. age, education, and age at first birth). 
Of all the variables stated in Eqs.(1) and (2), some of them are quantitative in 
nature (such as child quality, child quantity, age, and education) while others are 
qualitative in nature (such as the arrival of twins, gender sameness, gender, and birth 
order). As usual, these qualitative variables are expressed as dummy variables which take 
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the value of either 1 or 0. First, the arrival of twins is defined as a dummy variable which 
is equal to 1 if the first n births are twins and 0 otherwise. Second, gender sameness is 
defined as a dummy variable which is equal to 1 if the first n births are of the same 
gender and 0 otherwise. Third, gender is defined as a dummy variable which is equal to 1 
for male and 0 for female. Finally, birth order is defined as a dummy variable which is 
equal to 1 if a given child is the n
th
 child and 0 otherwise. 
Like the previous papers in the CQQ literature, the analysis will be conducted 
based on the instrumental variable (IV) method, where Eq.(1) is the second-stage 
regression and Eq.(2) is the first-stage regression.  
3.3 Hypotheses  
In the model shown by Eqs.(1) and (2), the coefficients of interest are those of 
Quantity and Instr. In theory, the coefficient of Quantity is expected to be negative and 
significant to reflect the adverse relationship between child quantity and child quality, 
while the coefficient of Instr can be positive or negative depending on the specific 
instrument employed. On the one hand, if the birth of twins is used, then the coefficient 
of Instr is expected to be negative since the extra birth is expected to discourage parents 
from having more children. On the other hand, if gender sameness is used, then the 
coefficient of Instr is expected to be positive since parents generally prefer children of 
mixed gender.  
It is important to note that the a priori expectation on the coefficient of Quantity 
needs to be appropriately modified in the context of Malaysia in accordance with the 
arguments provided in Section 1 above. For the Malaysian households in general, the 
coefficient of Quantity is expected to be insignificant (regardless of the sign) to reflect 
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the lack of negative relationship between child quantity and child quality. For the low- 
versus high-income households, it is expected to be insignificant (regardless of the sign) 
for the low-income households but negative and significant for the high-income 
households. For the Malay versus non-Malay households, it is expected to be 
insignificant (regardless of the sign) for the Malays but negative and significant for the 
non-Malays. Finally, for the rural versus urban households, it is expected to be 
insignificant (regardless of the sign) for the rural residents but negative and significant 
for the urban dwellers.     
3.4 Data and Sample Restrictions 
From the original data set of 800 households and 3461 children, we tentatively 
identify the relevant variables for our analysis. Basically, there are two types of variables 
to be included. The first type of variables is key variables that must be included, namely, 
the dependent variables in Eqs.(1) and (2) (i.e. child’s education and child’s quantity) and 
instruments (i.e. the occurrence of twins and gender sameness). Since there are some 
missing values for these variables, their inclusion in our analysis results in a reduction of 
our sample size to 3298 observations (i.e. a drop by 163 observations). The second type 
of variables to be included is control variables (i.e. child’s and parents’ characteristics). 
As far as child’s characteristics are concerned, there are three possible variables: age, 
gender, and birth order.
5
 As far as parents’ characteristics are concerned, there are five 
possible variables: father’s age, father’s education, mother’s age, mother’s education, and 
mother’s age at first birth. As before, due to the missing and dubious values of these eight 
                                                          
5
 If a household contains seven children, then there should be seven dummy variables, one for each birth 
order (first, second, third, etc.). In the empirical model, however, one of them needs to be dropped in order 
to avoid dummy variable trap (or perfect multicollinearity).   
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variables, their inclusion in our analysis results in a further decrease of our sample size to 
2727 observations (i.e. a fall by 577 observations). Note that this figure corresponds to 
2727 children and 647 households. 
From the sample of 2727 children, the descriptive statistics of the quantitative 
variables are as follows: child quantity ranges from 3 to 13 children with the average of 
4.8 children; child’s education ranges from 0 to 22 years with the average of 7.8 years; 
child’s age ranges from 0.1 to 52 years with the average of 17 years; father’s age ranges 
from 25 to 75 years with the average of 48.5 years; father’s education ranges from 0 to 23 
years with the average of 10.5 years; mother’s age ranges from 23 to 72 years with the 
average of 45 years; mother’s age at first birth ranges from 15 to 40 years with the 
average of 23 years; mother’s education ranges from 0 to 23 years with the average of 
10.1 years; and household income ranges from RM400 to RM27501 per month with the 
average of RM3808; and household income per capita ranges from RM79 to RM9167 per 
month with the average of RM955 (see Table 1). 
For the qualitative variables, the descriptive statistics are as follows: 1390 of the 
children (or 51%) are males and 1337 of the children (or 49%) are females; 2379 of the 
children (or 87.2%) are Malays, 238 of the children (or 8.7%) are Chinese, 75 of the 
children (or 2.75%) are Indians, and 35 of the children (or 1.3%) are others; 1333 of the 
children (or 48.9%) are urban dwellers and 1394 of the children (or 51.1%) are rural 
residents (see Figures 1 – 3). As far as child’s birth order is concerned, the distribution is 
as follows: 647 of the children (or 23.7%) are the first-born, 656 of the children (or 
24.1%) are the second-born, 654 of the children (or 24.0%) are the third-born, 343 of the 
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children (or 12.6%) are the fourth-born, 197 of the children (or 7.2%) are the fifth-born, 
and the remaining 230 of the children (or 8.4%) are beyond the fifth-born (see Table 2). 
Table 1: Descriptive Statistics of the Variables (N = 2727) 
 Min. Max. Mean Std. Dev. 
Child Quantity (persons) 3 13 4.8 1.9 
Child’s Education (years) 0 22 7.8 5.5 
Child’s Age (years) 0.1 52 17.1 10.5 
Father’s Age (years) 25 75 48.5 10.7 
Father’s Education (years) 0 23 10.5 3.9 
Mother’s Age (years) 23 72 44.9 9.8 
Mother’s Education (years) 0 23 10.1 3.9 
Mother’s Age at First Birth (years) 15 40 22.9 3.7 
Household Income (RM) 400 27501 3808 2841 
Household Income per capita (RM) 79 9167 954.8 864.3 
  
 












Figure 2: Preliminary Sample (N = 2727) by Ethnicity 
  
 
Figure 3: Preliminary Sample (N = 2727) by Strata 
 
Table 2: The Distribution of Child’s Birth Order (N = 2727) 
Birth Order Frequency Percentage 
1 647 23.7 
2 656 24.1 
3 654 24.0 
4 343 12.6 
5 197 7.2 
6 113 4.1 
7 63 2.3 
8 31 1.1 
9 14 0.5 
10 5 0.2 















One of the special features of the empirical work on the CQQ trade-off is that the 
sample is subject to a few restrictions [see Black et al. (2005), Conley and Glauber 
(2006), and Li et al. (2008)]. In particular, two restrictions need to be imposed. First, the 
sample needs to be restricted to school-aged children who are currently residing with 
their parents. This is usually accomplished by restricting the sample to children aged 5-17 
or 6-17 (see Conley and Glauber (2006) and Li et al. (2008), respectively). In the case of 
Malaysia, children begin schooling at the age of 7, and they are not so eager to leave their 
parents’ home once they graduate from high school. Hence, the children’s age range can 
be expanded to, say, 7-20. Starting from N = 2727 observations, this school-age 
restriction results in a huge drop in our sample size (i.e. by 1570 observations), leaving us 
with merely 1157 observations. 
Second, the sample needs to be restricted to households with a certain number of 
children depending on the way the instrument for child quantity is defined. If the arrival 
of twins on the n
th
 birth or gender sameness of the first n children is chosen as the 
instrument, then the sample needs to be restricted to households who have at least n 
children. The rationale for imposing this household restriction is to ensure that 
preferences over family size are similar in the households a) with twins at the n
th
 birth 
and those with singletons at the n
th
 birth, and b) whose first n children are of the same 
gender and those whose first n children are of the mixed gender. If we let the birth order 
vary between two and four (i.e. n = 2, 3, and 4), then the sample needs to be restricted to 
households who have at least two, three, and four children, respectively. It turns out, 
however, that all households in our sample have at least three children. Thus, this 
household restriction is not binding for n = 2 and 3. In order to have a uniform sample 
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size, let n = 2 and 3. Then, we end up with N = 1157 observations and four instruments: 
the occurrence of twins on the second birth (to be denoted by Twin2), the occurrence of 
twins on the third birth (to be denoted by Twin3), gender sameness of the first two-born 
children (to be denoted by Same2), and gender sameness of the first three-born children 
(to be denoted by Same3).  
Before we proceed with the empirical analysis, it is imperative that we check for, 
and guard against, multicollinearity. A simple check using pairwise correlations between 
any two explanatory variables in our sample indicates that father’s age is highly 
correlated with mother’s age (their correlation coefficient is 0.88). Therefore, we decide 
to drop mother’s age from the list of explanatory variables. Once mother’s age variable is 
dropped, we might reverse the process of curtailing the sample size associated with 
missing values of the two variables. As long as we are going to engage in this exercise, 
we might as well go one step further by dropping another mother’s variable (i.e. mother’s 
education) on the ground that, since there are quite a lot of missing values for this 
variable, doing so might inflate our sample size considerably. Thus, we are left with six 
control variables: child’s birth order, child’s gender, child’s age, mother’s age at first 
birth, father’s age, and father’s education. Starting from N = 3298 observations, the 
missing and dubious values from these six explanatory variables results in the decline of 
the sample size by 269 observations, leaving us with 3029 observations. Then, applying 
the school-age restriction results in a further decline of the sample size by 1789 
observations, and this leaves us with 1240 observations. Note that this figure corresponds 
to 1240 children and 285 households.    
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Given a sample of 1240 children, the descriptive statistics of the quantitative 
variables are as follows: child’s education ranges from 0 to 14 years with the average of 
about 7.2 years, child quantity (i.e. the number of children) ranges from 3 to 13 children 
with the average of about 5 children; age of the children ranges from 7 to 20 years with 
the average of about 13.7 years; father’s age ranges from 30 to 70 years with the average 
of about 45.8 years; father’s education ranges from 0 to 26 years with the average of 
about 11 years; mother’s age at birth ranges from 15 to 35 years with the average of 
about 23 years; and household income ranges from RM250 to RM17501 per month with 
the average of RM3774; and household income per capita ranges from RM36 to RM5834 
per month with the average of RM885 (see Table 3). 
Table 3: Descriptive Statistics of the Variables (N = 1240) 
 Min. Max. Mean Std. Dev. 
Child Quantity (persons) 3 13 4.7 1.8 
Child’s Education (years) 0 14 7.2 3.7 
Child’s Age (years) 7 20 13.7 4.0 
Father’s Age (years) 30 70 45.8 7.5 
Father’s Education (years) 0 22 11.0 3.4 
Mother’s Age at First Birth (years) 15 35 23.0 3.7 
Household Income (RM) 250 17501 3574 2538 
Household Income per capita (RM) 36 5834 885.6 753 
  
For the qualitative variables, the descriptive statistics are as follows: 639 of the 
children (or 51.5%) are males and 601 of the children (or 48.5%) are females; 1079 of the 
children (or 87%) are Malays, 109 of the children (or 8.8%) are Chinese, 28 of the 
children (or 2.3%) are Indians, and 24 of the children (or 1.9%) are others; 645 of the 
children (or 52%) are urban dwellers while 595 of the children (or 48%) are rural 
residents; 28 of the occurrences (or 2.3%) are Twin2, 10 of the occurrences (or 0.8%) are 
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Twin3, 659 of the occurrences (or 53.1%) are Same2, and 342 of the occurrences (or 
27.6%) are Same3 (see Figures 4 – 6). As far as child’s birth order is concerned, the 
distribution is as follows: 285 of the children (or 23%) are the first-born, 275 of the 
children (or 22.2%) are the second-born, 265 of the children (or 21.4%) are the third-
born, 169 of the children (or 13.6%) are the fourth-born, 104 of the children (or 8.4%) are 
the fifth-born, and the remaining 142 of the children (or 11.5%) are beyond the fifth-born 
(see Table 4). 
 
Figure 4: Final Sample (N = 1240) by Gender 
 
 













Figure 6: Final Sample (N = 1240) by Ethnicity 
 
Table 4: The Distribution of Child’s Birth Order (N = 1240) 
Birth Order Frequency Percentage 
1 285 23.0 
2 275 22.2 
3 265 21.4 
4 169 13.6 
5 104 8.4 
6 68 5.5 
7 41 3.3 
8 18 1.4 
9 8 0.6 
10 5 0.4 













CHAPTER 4: ESTIMATION RESULTS 
Using the necessary data for a sample of 1240 children in Malaysia, we conduct 
an empirical analysis of the CQQ model based on Eqs.(1) and (2). As mentioned earlier, 
Eq.(1) is estimated by the instrumental variable (IV) method, where Quantity is 
instrumented by one of the instruments (i.e. Twin2, Twin3, Same2, or Same3), and Eq.(2) 
by the ordinary least squares (OLS) method. In other words, Eq.(2) serves as the first-
stage regression and Eq.(1) the second-stage regression. (The second-stage regression is 
also known as the structural equation and the first-stage regression is known as the 
reduced-form equation.)  
In both equations, the control variables are child’s birth order, child’s gender, 
child’s age, mother’s age at the first birth, father’s age, and father’s education. Although 
child’s birth order consists of a total of 11 dummies (i.e. from the first to the eleventh 
child), the frequency of birth order decreases significantly with the increase in birth order 
(see Table 4). To economize on the degrees of freedom, we lump the higher-order birth 
orders (i.e. from the eighth to the eleventh child) into a single category, and treat it as the 
reference category (i.e. omitting the variable from our model in order to avoid the so-
called dummy variable trap). In essence, then, we merely introduce seven dummies for 
birth order (i.e. from the first to the seventh child). Accordingly, we end up with a total of 
12 control variables in our model. 
4.1  Baseline Estimation     
We begin by running the first-stage regression corresponding to Eq.(2), where 
Quantity is regressed on Twin2 and the aforementioned control variables, and present the 
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estimation results in Table 5. As shown in Column (1a), the coefficient of Twin2 enters 
with the unexpected positive sign and is insignificant even at the level of 10%. The 
positive sign of the coefficient carries a counterintuitive implication that households with 
an “extra” birth have a tendency to add more children. The statistical insignificance of the 
coefficient indicates that the variable is a weak instrument, thereby precluding us from 
proceeding with the second-stage regression (see Wooldridge, 2002).  
Next, we replace Twin2 with Twin3 and rerun the first-stage regression. As shown 
in Column (2a), the coefficient of Twin3 is significant at the level of 5% although it 
enters with the unexpected positive sign. So, we proceed with the second-stage regression 
and report the results in Column (2b). Here we observe that the coefficient of Quantity 
enters with a negative sign and is insignificant even at the level of 10%. Hence, there is 
insufficient evidence in favor of the CQQ trade-off theory. 
Table 5: Baseline Estimation Results with Twins 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 














 0.593  0.595 0.917 
Obs. 1240 1240 1240 1240 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education.  
Next, we re-estimate the CQQ model with gender sameness as the instrument for 
child quantity and report the estimation results in Table 6. Using Same2 as the 
instrument, we rerun the first-stage regression and show the results in Column (1a). Here 
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we see that the coefficient of Same2 enters with the unexpected negative sign but is 
significant at the level of 1%. The negative sign of the coefficient carries a nuisance 
implication that households with the first two-born children of the same gender have a 
tendency to discontinue reproduction. Continuing with the second-stage regression, we 
find that that, as shown in Column (1b), the coefficient of Quantity enters with a positive 
sign and is insignificant. Thus, there is insufficient evidence against the CQQ trade-off 
theory. Next, we replace Same2 with Same3 and repeat the estimation of the reduced-
form equation. As shown in Column (2a), the coefficient of Same3 enters with the 




Table 6: Baseline Estimation Results with Gender Sameness 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 










   
Same3 
 





 0.596 0.948 0.593  
Obs. 1240 1240 1240 1240 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
How do we synthesize all of these results? To begin with, the seemingly poor 
results obtained when Twin2 and Same3 are used cannot be used as a testimony against 
the CQQ trade-off theory. Rather, they merely indicate that those variables are weak 
                                                          
6
 Before we proceed, it is important to note that the decision to estimate the structural equation depends on 
whether or not the coefficient of a given instrument is significant, regardless of whether or not the sign of 
the coefficient is correct. For this reason, the subsequent analysis will focus on the statistical significance of 
the instrument’s coefficient only. 
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instruments. So, we are left with the estimation results pertaining to Twin3 and Same2. In 
the former, the estimation results produce inadequate evidence in favor of the CQQ trade-
off theory. In the latter, the reverse is true; i.e. the estimation results yield inadequate 
evidence against the CQQ trade-off theory. Regardless of whether the evidence is 
“against” or “in favor of”, we take the inadequate evidence as the lack of the CQQ trade-
off in Malaysia as a whole. 
4.2 Accounting for Heterogeneity among Households 
So far, we have estimated the CQQ model under the implicit assumption that all 
households are homogeneous with respect to their norms and values regarding child 
outcomes (i.e. quantity and quality). As mentioned in Section 1, however, it is plausible 
to imagine that these norms and values might differ from one group of households to 
another based on household’s income levels, ethnic groups, and residential locations.  
As far income level is concerned, we would argue that low-income households do 
not expect much from their children’s academic achievements. Instead, they are more 
concerned about their own welfare during their old-age period. Given their tight budget 
constraints as well as costlier and riskier investment in child quality, an investment in 
child quantity would prove to be a better means of providing these low-income 
households with a social safety net during their golden years. If so, then an increase in 
household income is more likely to induce them to have more children (instead of more 
educated children). This implies that the CQQ trade-off is less likely to be applicable to 
the low-income households.  
As far as ethnicity is concerned, there are three main ethnic groups in Malaysia 
(i.e. the Malay, Chinese, and Indian). Of the three, we would argue that the Malay are 
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more conservative in their norms and values pertaining to child outcomes; i.e. they are 
more inclined to accept whatever is endowed to them when it comes to children. If so, 
then an increase in household income is less likely to discourage them from having more 
children in order to enable them to invest more in child quality. This implies that the 
CQQ trade-off is less likely to be applicable to the Malay households. 
Finally, as far as residential location is concerned, we would argue that urban 
households are more conscious about child outcomes (i.e. quantity and quality) than their 
rural counterparts. Given their more demanding lives brought about by higher cost of 
living and hectic lifestyles, these urbanites are more compelled than their rural 
counterparts to execute the trade-off between child quantity and child quality. If so, then 
an increase in household income is more likely to induce urban households to have more 
educated children at the expense of more children. This implies that the CQQ trade-off is 
likely to be stronger for the urban households. 
4.2.1  Low- versus High-Income Households 
To test the hypothesis that the CQQ trade-off is stronger for the high-income 
households, we arrange our data set in ascending order based on household income. 
Then, we set a specific level of household income as the cut-off point between low- and 
high-income groups. Of course, the question is how to choose the cut-off point. One way 
to do this is by using the average household income, which is RM3574 per month in our 
sample (see Table 2). However, the figure hardly conveys the truth (i.e. a typical 
household who earns, say, RM3000 per month hardly fits the definition of a poor 
household). A better way to choose the cut-off point is by using the PLI since it better 
reflects the dichotomy between low- and high-income households. According to the 
37 
 
Tenth Malaysia Plan (2010), the PLI in Malaysia was RM800 per month in 2009. If this 
figure is set as the cut-off point, we end up with 85 observations for the low-income 
sample and 1155 observations for the high-income sample. It is important to note that, 
since the distribution of these two subsamples is highly uneven, the estimation results for 
the low-income sample might be poor due to a small sample size.    
Before we estimate the CQQ model, it is imperative that we check for the 
availability of twin births and gender sameness in each subsample. In regard to Twin2, 
there is no case of twins (0%) in the low-income sample and 28 cases of twins (2.4%) in 
the high-income sample. In regard to Twin3, there are 5 cases of twins (5.9%) in the low-
income sample and 5 cases of twins (0.4%) in the high-income sample. In regard to 
Same2, there are 55 cases of gender sameness (64.7%) in the low-income sample and 604 
cases of gender sameness (52.3%) in the high-income sample. In regard to Same3, there 
are 21 cases of gender sameness (24.7%) in the low-income sample and 321 cases of 
gender sameness (27.8%) in the high-income sample. Hence, it is possible to use Twin3, 
Same2, and Same3 only as the instrument in each subsample.  
When Twin3 is used as the instrument, we obtain the results as shown in Table 7a. 
For the low-income sample, the coefficient of Twin3 is significant at the level of 5% 
[Column (1a)], and the coefficient of Quantity is positive yet insignificant [Column (1b)]. 
For the high-income sample, the coefficient of Twin3 is insignificant [Column (2a)], 
thereby rendering the second-stage regression unwarranted. It is interesting to note that 
these results contradict our expectation that the empirical analysis of the low-income 




Table 7a: Estimation Results with Twin3: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.691 0.936 0.592  
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
At this point, it is important to note that, when examining whether the CQQ trade-
off differs between low- and high-income households, we might pick up the effects of 
residential location and ethnicity as well. If so, then, it is imperative that we control for 
residential location and ethnicity when examining whether household behavior differs 
according to their income levels. Empirically, this is done by adding the relevant 
variables (i.e. the rural and Malay dummies) to the list of our control variables before we 
reestimate the model.  
Controlling for the rural and Malay dummies, we obtain the results as reported in 
Table 7b. For the low-income sample, the coefficient of Twin3 is significant at the level 
of 10% [Column (1a)], and the coefficient of Quantity is positive yet insignificant 
[Column (1b)]. For the high-income sample, the coefficient of Twin3 is significant at the 
level of 5% [Column (2a)], and the coefficient of Quantity is negative and significant at 
the level of 10% [Column (2b)]. Compared to the corresponding results in Table 7a, the 
current results based on controlling for the rural and Malay dummies seem to be better 
than those without controlling for such variables. In fact, the current results indicate that 
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there is evidence of the CQQ trade-off for the high-income households while there is no 
such evidence for the low-income households. 
Table 7b: Estimation Results with Twin3: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
 0.583   
(1.01) 











 0.711 0.924 0.620 0.830 
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, a dummy for rural area, and a dummy for Malay race. 
When Same2 is used as the instrument, we obtain the results as shown in Table 
8a. For the low-income sample, the coefficient of Same2 is insignificant [Column (1a)], 
thereby precluding the second-stage regression. For the high-income sample, the 
coefficient of Same2 is significant at the level of 1% [Column (2a)], and the coefficient of 
Quantity is positive yet insignificant [Column (2b)].  
Controlling for the rural and Malay dummies, we obtain the results as reported in 
Table 8b. For the low-income sample, the coefficient of Same2 is insignificant [Column 
(1a)]. For the high-income sample, the coefficient of Same2 is significant at the level of 
1% [Column (2a)], and the coefficient of Quantity is positive yet insignificant [Column 
(2b)]. Compared to the corresponding results in Table 8a, the current results based on 
controlling for the rural and Malay dummies seem to be no better than those without 




Table 8a: Estimation Results with Same2: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.669 0.928 0.594 0.946 
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education.  
 
Table 8b: Estimation Results with Same2: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.700  0.621 0.945 
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s education, a dummy 
for rural area, and a dummy for Malay race. 
Finally, when Same3 is used as the instrument, we see that the coefficient of 
Same3 is insignificant in both the low- and high-income samples [see Columns (1a) and 
(2a) in Table 9a]. Therefore, the estimation of the structural equation is unwarranted in 
both cases. Similar results are obtained when we control for the rural and Malay dummies 






Table 9a: Estimation Results with Same3: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 










 0.670  0.591  
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
 
Table 9b: Estimation Results with Same3: Low- vs. High-Income 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
    
Same3 
 
0.196      
( 0.73) 





 0.701  0.618  
Obs. 85 85 1155 1155 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, a dummy for rural area, and a dummy for Malay race. 
In the case of Twin3, there is insufficient evidence against the CQQ trade-off 
theory for the low-income sample but no evidence whatsoever for the high-income 
sample without additional controls; with additional controls, there is insufficient evidence 
against the CQQ trade-off theory for the low-income sample but there is sufficient 
evidence in favor of the CQQ trade-off theory for the high-income sample. In the case of 
Same2, there is insufficient evidence against the CQQ trade-off theory for the high-
income sample but no evidence whatsoever for the low-income sample with and without 
additional controls. Finally, in the case of Same3, there is no evidence whatsoever 
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regarding the CQQ trade-off theory for both the low- and high-income samples with and 
without additional controls. Based on these six empirical exercises (i.e. Tables 7a-9b), we 
conclude that there is some evidence in favor of the CQQ trade-off for the high-income 
sample (i.e. Table 7b) while there is no evidence of the CQQ trade-off for the low-
income sample. 
An Extension: Using Per Capita PLI 
So far, we have made use of a relatively crude measure of PLI (i.e. PLI based on 
the aggregate household income). It would be interesting to see if the above results 
remain intact when a finer measure of PLI is used (i.e. PLI based on the per capita 
household income). It turns out that this finer measure of PLI for Malaysia was RM198 
per month (Malaysia, 2010). Thus, setting RM200 as the cut-off point, we end up with 
121 observations for the low-income sample and 1119 observations for the high-income 
sample. 
Again, before we estimate the CQQ model, we check the availability of twin 
births and gender sameness in each subsample. In regard to Twin2, there are 5 cases of 
twins (4.1%) in the low-income sample and 23 cases of twins (2.1%) in the high-income 
sample. In regard to Twin3, there are 5 cases of twins (5.1%) in the low-income sample 
and 5 cases of twins (0.4%) in the high-income sample. In regard to Same2, there are 50 
cases of gender sameness (41.3%) in the low-income sample and 609 cases of gender 
sameness (54.4%) in the high-income sample. In regard to Same3, there are 21 cases of 
gender sameness (17.4%) in the low-income sample and 321 cases of gender sameness 
(28.7%) in the high-income sample. Hence, it is possible to use all of these variables as 
the instrument in each subsample.  
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When Twin2 is used as the instrument, we obtain the results as reported in Table 
10a. For the low-income sample, the coefficient of Twin2 is significant at the level of 
10% [Column (1a)], and the coefficient of Quantity is negative yet insignificant [Column 
(1b)]. For the high-income sample, the coefficient of Twin2 is insignificant [Column 
(2a)]. 
Table 10a: Estimation Results with Twin2: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.649 0.841 0.549  
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Controlling for the rural and Malay dummies, we see that the coefficient of Twin2 
is insignificant for both the low- and high-income samples [see Columns (1a) and (2a) in 
Table 10b]. Compared to the corresponding results in Table 10a, the current results based 
on controlling for the rural and Malay dummies seem to be no better than those without 
controlling for such variables. 
When Twin3 is used as the instrument, we obtain the results as reported in Table 
11a. For the low-income sample, the coefficient of Twin3 is insignificant [Column (1a)]. 
For the high-income sample, the coefficient of Twin3 is significant at the level of 5% 
[Column (2a)], and the coefficient of Quantity is negative and significant at the level of 
10% [Column (2b)]. Compared to the corresponding results in Table 7a, it is hard to 
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argue that the results based on per capita PLI are superior to those based on aggregate 
PLI. 
Table 10b: Estimation Results with Twin2: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
    
Twin2 
 
0.654   
(1.02) 





 0.964  0.577  
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, a dummy for rural area, and a dummy for Malay race. 
Table 11a: Estimation Results with Twin3: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.639  0.550 0.830 
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Controlling for the rural and Malay dummies, we obtain the results as reported in 
Table 11b. For the low-income sample, the coefficient of Twin3 is insignificant [Column 
(1a)]. For the high-income sample, the coefficient of Twin3 is significant the level of 1% 
[Column (2a)], and the coefficient of Quantity is negative and significant at the level of 
5% [Column (2b)]. Compared to the corresponding results in Table 11a, the current 
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results based on controlling for the rural and Malay dummies seem to be superior to those 
without controlling for such variables. 
Table 11b: Estimation Results with Twin3: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.691  0.590 0.881 
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, a dummy for rural area, and a dummy for Malay race. 
When Same2 is used as the instrument, we obtain the results as reported in Table 
12a. For the low-income sample, the coefficient of Same2 is significant at the level of 
10% [Column (1a)], and the coefficient of Quantity is positive yet insignificant [Column 
(1b)]. For the high-income sample, similar results are obtained in terms of the sign and 
significance level of the coefficients [Columns (2a) and (2b)]. Compared to the 
corresponding results in Table 8a, the results based on per capita PLI appear to be slightly 
better than those based on aggregate PLI. 
Controlling for the rural and Malay dummies, we see that the coefficient of Same2 
is insignificant in both the low- and high-income samples [Columns (1a) and (2a) in 
Table 12b]. Compared to the corresponding results in Table 12a, the current results based 
on controlling for the rural and Malay dummies seem to be worse than those without 





Table 12a: Estimation Results with Same2: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
















 0.651 0.926 0.550 0.946 
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Table 12b: Estimation Results with Same2: Low- vs. High-Income (PLI =200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
    
Same2 
 
0.357    
( 1.29) 





 0.695  0.577  
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, a dummy for rural area, and a dummy for Malay race. 
Finally, when Same3 is used as the instrument, we obtain the results as reported in 
Table 13a. For the low-income sample, the coefficient of Same3 is significant at the level 
of 5% [Column (1a)], and the coefficient of Quantity is negative yet insignificant 
[Column (1b)]. For the high-income sample, the coefficient of Same3 is insignificant 
[Column (2a)]. Compared to the corresponding results in Table 9a, the results based on 




Table 13a: Estimation Results with Same3: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.658 0.923 0.549  
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Controlling for the rural and Malay dummies, we see that the coefficient of Same2 
is insignificant in both the low- and high-income samples [Columns (1a) and (2a) in 
Table 13b]. Compared to the results in Table 13a, the current results based on controlling 
for the rural and Malay dummies seem to be worse than those without controlling for 
such variables. 
Table 13b: Estimation Results with Same3: Low- vs. High-Income (PLI = 200) 
 Low-Income High-Income 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
    
Same3 
 







 0.697  0.577  
Obs. 121 121 1119 1119 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s education, a dummy 
for rural area, and a dummy for Malay race. 
In the case of Twin2, there is insufficient evidence in favor of the CQQ trade-off 
theory for the low-income sample but no evidence whatsoever for the high-income 
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sample without additional controls; with additional controls, there is no evidence 
whatsoever for both the low- and high-income samples. In the case of Twin3, there is 
sufficient evidence in favor of the CQQ trade-off theory for the high-income sample but 
no evidence whatsoever for the low-income sample with and without additional controls. 
In the case of Same2, there is insufficient evidence against the CQQ trade-off theory for 
both the low- and high-income samples without additional controls; with additional 
controls, there is no evidence whatsoever for both the low- and high-income samples. 
Finally, in the case of Same3, there is insufficient evidence in favor of the CQQ trade-off 
theory for low-income sample but no evidence whatsoever for the high-income sample 
without additional controls; with additional controls, there is no evidence whatsoever for 
both the low- and high-income samples. Based on these eight empirical exercises (i.e. 
Tables 10a-13b), we conclude that there is some evidence in favor of the CQQ trade-off 
for the high-income sample (i.e. Tables 11a and 11b) while there is no evidence of the 
CQQ trade-off for the low-income sample. 
4.2.2  Malay versus non-Malay Households 
To test the hypothesis that the CQQ trade-off is stronger for the non-Malay, we 
partition our full (original) sample into two subsamples: the Malay and non-Malay. 
Recall from Chapter 3 that these two subsamples are extremely unevenly distributed: 
1079 observations for the Malay sample and 161 observations for the non-Malay sample. 
Thus, the estimation results for the non-Malay sample might be poor due to a small 
sample size. For the sake of hypothesis testing, however, this analysis is still carried out.  
Again, prior to estimating the CQQ model, it is necessary that we check for the 
availability of twin births in each subsample. In the case of Twin2, there are 19 
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occurrences of twins (1.8%) in the Malay sample and 9 occurrences of twins (5.6%) in 
the non-Malay sample. In the case of Twin3, there are 10 occurrences of twins (0.9%) in 
the Malay sample and none (0%) in the non-Malay sample. In the case of Same2, there 
are 568 cases of gender sameness (52.6%) in the Malay sample and 91 cases of gender 
sameness (56.5%) in the non-Malay sample. In the case of Same3, there are 300 cases of 
gender sameness (27.8%) in the Malay sample and 42 cases of gender sameness (26.1%) 
in the non-Malay sample. Thus, it is possible to use Twin2, Same2, and Same3 as the 
instrument in each subsample. 
Using Twin2 as the instrument, we observe that the coefficient of Twin2 is 
insignificant in both the Malay and non-Malay samples [see Columns (1a) and (2a) in 
Table 14a], thereby precluding the estimation of the structural equation in both cases. 
As was the case with low- and high-income households, when examining whether 
the CQQ trade-off differs between Malay and non-Malay households, we might pick up 
the effects of income level and residential location as well. If so, then, it is imperative 
that we control for income level and residential location when examining whether 
household behavior differs according to their ethnicity. Empirically, this is done by 
adding the relevant variables (i.e. household income and the rural dummy) to the list of 
our control variables before we reestimate the model.  
Controlling for household income and the rural dummy, we see that the 
coefficient of Twin2 is insignificant in both the Malay and non-Malay samples, [see 
Columns (1a) and (2a) in Table 14b]. Compared to the results in Table 14a, the current 
results based on controlling for household income and the rural dummy are hardly better 




Table 14a: Estimation Results with Twin2: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 










 0.621  0.230  
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education.  
 
Table 14b: Estimation Results with Twin2: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 










 0.638  0.237  
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- 
and second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, household income, and a dummy for rural area. 
Using Same2 as the instrument, we obtain the results as shown in Table 15a. For 
the Malay sample, the coefficient of Same2 is significant at the level of 1% [Column 
(1a)], and the coefficient of Quantity is positive but insignificant [Column (1b)]. For the 
non-Malay sample, the coefficient of Same2 is significant at the level of 10% [Column 
(2a)], and the coefficient of Quantity is negative yet insignificant [Column (2b)]. 
Controlling for household income and the rural dummy, we obtain the results as 
reported in Table 15b. For the Malay sample, the coefficient of Same2 is significant at the 
level of 1% [Column (1a)], and the coefficient of Quantity is positive yet insignificant 
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[Column (1b)]. For the non-Malay sample, the coefficient of Same2 is insignificant 
[Column (2a)]. Compared to the corresponding results in Table 15a, the current results 
based on controlling for household income and the rural dummy seem to be worse than 
those without controlling for such variables. 
Table 15a: Estimation Results with Same2: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
















 0.625 0.951 0.241 0.921 
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Table 15b: Estimation Results with Same2: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.641 0.951 0.243  
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, household income, and a dummy for rural area. 
 
Finally, using Same3 as the instrument, we obtain the results as shown in Table 
16a. For the Malay sample, the coefficient of Same3 is insignificant [Column (1a)]. For 
the non-Malay sample, the coefficient of Same3 is significant at the level of 5% [Column 
(2a)], and the coefficient of Quantity is negative yet insignificant [Column (2b)]. 
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Table 16a: Estimation Results with Same3: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 




0.068    
( 0.86) 





 0.621  0.251 0.816 
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Controlling for household income and the rural dummy, we obtain the results as 
reported in Table 16b. For the Malay sample, the coefficient of Same3 is insignificant 
[Column (1a)]. For the non-Malay sample, the coefficient of Same3 is significant at the 
level of 5% [Column (2a)], and the coefficient of Quantity is negative yet insignificant 
[Column (2b)]. Compared to the corresponding results in Table 16a, the current results 
based on controlling for household income and the rural dummy are no better than those 
without controlling for such variables. 
Table 16b: Estimation Results with Same3: Malay vs. Non-Malay 
 Malay Non-Malay 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 




0.095    
( 1.22) 





 0.638  0.258 0.824 
Obs. 1079 1079 161 161 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s education, 
household income, and a dummy for rural area.   
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In the case of Twin2, there is no evidence whatsoever regarding the CQQ trade-
off theory for both the Malay and non-Malay samples with and without additional 
controls. In the case of Same2, there is insufficient evidence against the CQQ trade-off 
theory for the Malay sample and there is insufficient evidence in favor of the CQQ trade-
off theory for the non-Malay sample without additional controls; with additional controls, 
there is insufficient evidence against the CQQ trade-off theory for the Malay sample but 
no evidence whatsoever for the non-Malay sample. In the case of Same3, there is 
insufficient evidence in favor of the CQQ trade-off theory for the non-Malay sample but 
there is no evidence whatsoever for the Malay sample with and without additional 
controls. Based on these six empirical exercises (i.e. Tables 14a-16b), we conclude that 
there is no evidence of the CQQ trade-off for both the Malay and non-Malay samples. 
4.2.3  Rural versus Urban Households  
To test the hypothesis that the CQQ trade-off is stronger for the urban households, 
we partition our full sample into two subsamples: urban and rural. Recall from Chapter 3 
that these two subsamples are somewhat evenly distributed: 645 observations for the 
urban sample and 595 observations for the rural sample. Thus, the estimation results from 
each subsample should not be susceptible to poor results stemming from small sample 
size in one of them.  
Again, prior to estimating the CQQ model, it is necessary that we check for the 
availability of twin births and gender sameness in each subsample. In the case of Twin2, 
there are 23 cases of twins (3.6%) in the urban sample and 5 cases of twins (0.8%) in the 
rural sample. In the case of Twin3, there are 5 cases of twins (0.8%) in the urban sample 
and 5 cases of twins (0.8%) in the rural sample. In the case of Same2, there are 372 cases 
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of gender sameness (57.7%) in the urban sample and 287 cases of gender sameness 
(48.2%) in the rural sample. In the case of Same3, there are 166 cases of gender sameness 
(25.7%) in the urban sample and 176 cases of gender sameness (29.6%) in the rural 
sample. Thus, it is possible to use all of these variables as the instrument in each 
subsample. 
When Twin2 is used as the instrument, we obtain the results as shown in Table 
17a. For the rural sample, the coefficient of Twin2 is significant at the level of 1% 
[Column (1a)], and the coefficient of Quantity is negative yet insignificant [Column 
(1b)]. For the urban sample, the coefficient of Twin2 is insignificant [Column (2a)].  
Table 17a: Estimation Results with Twin2: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.600 0.929 0.471  
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
As was the case with Malay and non-Malay households, when examining whether 
the CQQ trade-off differs between rural and urban households, we might pick up the 
effects of income level and ethnicity as well. If so, then, it is imperative that we control 
for income level and ethnic group when examining whether household behavior differs 
according to their residential location. Empirically, this is done by adding the relevant 
variables (i.e. household income and the Malay dummy) to the list of our control 
variables before we reestimate the model.  
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Controlling for household income and the Malay dummy, we obtain the results as 
reported in Table 17b. For the rural sample, the coefficient of Twin2 is significant at the 
level of 1% [Column (1a)], and the coefficient of Quantity is negative yet insignificant 
[Column (1b)]. For the urban sample, the coefficient of Twin2 is insignificant [Column 
(2a)]. Compared to the corresponding results in Table 17a, the current results based on 
controlling for household income and the Malay dummy are hardly better than those 
without controlling for such variables.  
Table 17b: Estimation Results with Twin2: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 





1.971***    
(3.36) 





 0.600 0.928 0.498  
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, household income, and a dummy for Malay race. 
When Twin3 is used as the instrument, we obtain the results as shown in Table 
18a. For the rural sample, the coefficient of Twin3 is insignificant [Column (1a)]. For the 
urban sample, the coefficient of Twin3 is significant at the level of 1% [Column (2a)], 
and the coefficient of Quantity is negative and significant at the level of 5%. 
Controlling for household income and the Malay dummy, we obtain the results as 
reported in Table 18b. For the rural sample, the coefficient of Twin3 is insignificant 
[Column (1a)]. For the urban sample, the coefficient of Twin3 is significant at the level of 
1% [Column (2a)], and the coefficient of Quantity is negative and significant at the level 
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of 5% [Column (2b)]. Compared to the corresponding results in Table 18a, the current 
results based on controlling for household income and the Malay dummy are hardly 
better than those without controlling for such variables. 
Table 18a: Estimation Results with Twin3: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.593  0.478 0.792 
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
Table 18b: Estimation Results with Twin3: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.594  0.503 0.770 
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 
education, household income, and a dummy for Malay race. 
When Same2 is used as the instrument, we obtain the results as shown in Table 
19a. For the rural sample, the coefficient of Same2 is significant at the level of 1% 
[Column (1a)], and the coefficient of Quantity is positive yet insignificant [Column (1b)]. 




Table 19a: Estimation Results with Same2: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 















 0.598 0.936 0.471  
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
 
Controlling for household income and the Malay dummy, we obtain the results as 
reported in Table 19b. For the rural sample, the coefficient of Same2 is significant at the 
level of 1% [Column (1a)], and the coefficient of Quantity is positive but insignificant 
[Column (1b)]. For the urban sample, the coefficient of Same2 is insignificant [Column 
(2a)]. Compared to the corresponding results in Table 19a, the current results based on 
controlling for household income and the Malay dummy are hardly better than those 
without controlling for such variables.  
Table 19b: Estimation Results with Same2: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 








0.324***    
( 2.95) 





 0.598 0.936 0.497  
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 




Finally, when Same3 is used as the instrument, we obtain the results as shown in 
Table 20a. For the rural sample, the coefficient of Same3 is insignificant [Column (1a)]. 
For the urban sample, the coefficient of Same3 is significant at the level of 10% [Column 
(2a)], and the coefficient of Quantity is positive yet insignificant [Column (2b)]. 
Table 20a: Estimation Results with Same3: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 











 0.593  0.473 0.951 
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * denote 
statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression includes a 
constant and the following control variables: seven dummies for child’s birth order, a dummy for 
child’s gender, child’s age, mother’s age at the first birth, father’s age, and father’s education. 
 
Controlling for household income and the Malay dummy, we see that the 
coefficient of Same3 is insignificant for both the rural and urban samples [see Columns 
(1a) and (2a) in Table 20b]. Compared to the results in Table 20a, the current results 
based on controlling for household income and the Malay dummy are worse than those 
without controlling for such variables. 
In the case of Twin2, there is insufficient evidence in favor of the CQQ trade-off 
theory for the rural sample but there is no evidence whatsoever for the urban sample with 
and without additional controls. In the case of Twin3, there is sufficient evidence in favor 
of the CQQ trade-off theory for the urban sample but there is no evidence whatsoever for 
the rural sample without additional controls; with additional controls, there is insufficient 
evidence in favor of the CQQ trade-off theory for the urban sample but no evidence 
whatsoever for the rural sample. In the case of Same2, there is insufficient evidence 
59 
 
against the CQQ trade-off theory for the rural sample but no evidence whatsoever for the 
urban sample with and without additional controls. In the case of Same3, there is 
insufficient evidence against the CQQ trade-off theory for the urban sample but no 
evidence whatsoever for the rural sample without additional controls; with additional 
controls, there is no evidence whatsoever regarding the CQQ trade-off theory for both the 
rural and urban samples. Based on these eight empirical exercises (i.e. Tables 17a-20b), 
we conclude that there is some evidence in favor of the CQQ trade-off for the urban 
sample (Tables 18a and 18b) while there is no evidence of the trade-off for the rural 
sample.  
Table 20b: Estimation Results with Same3: Rural vs. Urban 
 Rural Urban 
 (1a) (1b) (2a) (2b) 
Dependent 
Variable 
Quantity Quality Quantity Quality 
Quantity 
 
    
Same3 
 







 0.594  0.499  
Obs. 595 595 645 645 
Note: Estimation is done by the IV method; columns (a) and (b) report the results from first- and 
second-stage regressions, respectively. The figures in parentheses are t-values; ***, **, and * 
denote statistical significance at the 1%, 5%, and 10% levels, respectively. Each regression 
includes a constant and the following control variables: seven dummies for child’s birth order, a 
dummy for child’s gender, child’s age, mother’s age at the first birth, father’s age, father’s 




CHAPTER 5: SUMMARY AND CONCLUSION 
This study is motivated by the desire to explore the CQQ trade-off hypothesis in 
the case of Malaysia. We believe that the Malaysian case would rather interesting and 
perhaps unique since, unlike other developing countries, Malaysia’s education system 
highly subsidized and the public provision of education and health is comparable to those 
of the developed countries. The argument advanced in this study is that the excellent 
provision of infrastructure and services in education and health, as well as the highly 
subsidized education sector, would result in little or no CQQ trade-off in Malaysia. The 
underlying reason for this argument is that this generous public provision helps to reduce 
the cost of raising and educating children. Hence, parental investment in the education of 
their children is less likely to come at the expense of having additional children. Thus, we 
believe that as far as Malaysia is concerned, the CQQ trade-off hypothesis would exhibit 
results more like the case of developed countries.    
We test our presumption by analyzing data for a sample of 1240 children in 
Malaysia. In our study, we first run the first-stage regression, where child quantity (i.e. 
the total number of children born to a given household) is regressed on one of the 
instruments (i.e. twins at the second birth, twins at the third birth, gender sameness of the 
first two births, and gender sameness of the first three births) and a vector of control 
variables (which includes a host of child’s and parental characteristics). Conditional upon 
the significance of the instrument, we then proceed with the second-stage regression, 
where child quality (i.e. child’s educational attainment, which is measured by the number 
of years of schooling) is regressed on child quantity (which is instrumented by one of the 
four available measures) and a vector of control variables. 
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Of the four available instruments, only two of them (i.e. twins at the third birth 
and gender sameness of the first two births) are statistically significant. Regardless of 
which instrument (of the two) is used, the results indicate that there is insufficient 
evidence of the CQQ trade-off. This lack of evidence is consistent with our argument that 
the generous public provision of education and health in Malaysia, as well as the 
generous education subsidy, might undermine the CQQ trade-off. 
In addition to the public provision of education, norms and values held by 
households in regard to their child outcomes (i.e. quantity and quality) might have an 
influence on the CQQ trade-off. Usually these norms and values are dictated by one’s 
culture. One’s culture, in turn, is shaped by one’s standard of living (or socioeconomic 
status), religion, ethnicity, and even residential location. As far as the standard of living is 
concerned, we argue that poor households are especially concerned about fulfilling the 
basic needs now and in the future. Since an investment in child quality is costlier and 
riskier than an investment in child quantity, these poor households are relatively 
indifferent about their children’s academic achievements. Hence, the CQQ trade-off is 
less likely to be applicable to the poor households. As far as religion and ethnicity is 
concerned, having more children is regarded as good and therefore encouraged from the 
Islamic perspective. Thus, the Muslim people might be reluctant to invest in the 
education of their children at the expense of child quantity. To the extent that most of the 
Muslim people in Malaysia are Malays, and the Malay people constitute 65% of the 
Malaysian population, the CQQ trade-off might be undermined by the overrepresentation 
of the Malay people in the population. In fact, the record shows that fertility rate of the 
Malays are significantly higher than the Chinese and the Indian.   
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We test all of these hypotheses by dividing the full sample of 1240 households 
into various mutually exclusive groups, which perhaps hold different norms and values 
towards child outcomes, and scrutinizing the data to find out if the results are different for 
respective group. Specifically, the sample of households is divided by income group 
(low- versus high-income households), ethnic group (Malay versus non-Malays), and 
residential location (rural versus urban), and the CQQ analysis is conducted for each 
group. For each group, the analysis is carried out with and without conditioning for other 
group. For example, in investigating whether the CQQ trade-off is different between low- 
and high-income households, we might want to control for ethnicity and residential 
location lest the results might also pick up the effects of ethnic group and/or residential 
location. (It is sensible to associate wealthy people with non-Malays who live in cities.)   
As far as the income group is concerned, the analysis cannot be carried out with 
twins at the second birth because the data for this instrument is not available for the low-
income group.
7
 Hence, the analysis is conducted with the remaining three instruments 
with and without conditioning for ethnicity and residential location. Overall, it is hard to 
compare the results obtained for the low- versus high-income groups because a given 
instrument is statistically in one of the two groups only or statistically insignificant in 
both groups. Of the six empirical exercises carried out, there is only one case where an 
instrument is significant in both groups; i.e. when twins at the third birth are used, 
conditioning for ethnicity and residential location. In this case, we find that there is 
sufficient evidence of the CQQ trade-off for the high-income group but there is 
insufficient evidence for the low-income group. These two pieces of evidence appear to 
                                                          
7
 Note that this discussion pertains to the partitioning of households based on aggregate PLI. 
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be consistent with our argument that the poor people are quite indifferent about their 
children’s academic achievement.    
As far as the ethnic group is concerned, the analysis cannot be carried out with 
twins at the third birth because the data for this instrument is not available for the non-
Malay households. As before, the analysis is conducted with the remaining three 
instruments with and without conditioning for income level and residential location. As 
before too, comparing the results obtained for the Malay and non-Malay households is 
precluded by the insignificance of a given instrument. Of the six empirical exercises 
carried out, there is only one case where an instrument is significant in both groups; i.e. 
when gender sameness of the first two births are used (no conditioning on income level 
and residential location, though). In this case, we find that there is insufficient evidence 
of the CQQ trade-off for both groups. The lack of evidence on the CQQ trade-off on the 
part of non-Malay households seems to be at odds with the view that having more 
children is good is intimately associated with the Malay people.   
As far as the residential location is concerned, the analysis can be carried out with 
all of the four instruments. As before too, comparing the results obtained for the rural and 
urban households is made infeasible by the insignificance of a given instrument. Of the 
eight empirical exercises carried out, there is not even one case where an instrument is 
significant in both groups. However, there is a one-sided piece of evidence of the CQQ 
trade-off for the urban households; i.e. when twins at the second birth are used. This one-
sided piece of evidence (since the instrument is insignificant for the rural households) 
appears to be partially consistent with our argument that the CQQ trade-off is probably 
more prominent among the urbanites. 
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Overall, our empirical analysis appears to produce mixed results when they are 
confronted with our hypotheses. First, we hypothesize that the CQQ trade-off is unlikely 
to be applicable to the Malaysian population in general due to the generous public 
provision of education. Our empirical analysis produces some results that are consistent 
with this hypothesis. Second, we hypothesize that the CQQ trade-off is likely to be 
stronger for the wealthy people. Our empirical analysis produces some results that are 
consistent with this hypothesis. Third, we hypothesize that the CQQ trade-off is likely to 
be stronger for the non-Malay people. Our empirical analysis fails to produce any 
meaningful results. Finally, we hypothesize that the CQQ trade-off is likely to be stronger 
for the urbanites. Our empirical analysis fails to produce fair results. (In the two cases 
mentioned above, the results are, at best, partially consistent with this hypothesis since 
the instrument is insignificant for the rural households.) 
In view of the less-than-satisfactory results obtained from this empirical analysis, 
we would argue that the analysis suffers from a relatively small sample size, which is 
slightly more than 1000 observations. In the CQQ empirical literature, the data are 
usually taken from a census rather than a survey. Hence, the sample size is literally huge; 
i.e. in the order of magnitude of more than 100,000 observations. Hence, a natural way to 
overcome this problem is to resort to census data. The downside of this approach is that 
the data for some important variables, such as twins and gender sameness, may not be 
available from the census. (Worse still, the census data may not be accessible to 
researchers.) Another way to overcome this problem is to conduct a survey on a 
reasonably large number of households, say, 10,000 households. Perhaps this endeavor 
should be attempted in the future. 
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Apart from sample size consideration, another drawback of this empirical analysis 
is its unbalanced distribution of the sample in terms of ethnic groups as well as 
geographical locations. As far as ethnicity is concerned, the non-Malay households are 
severely underrepresented in this study (i.e. the non-Malays constitute a mere 13% of the 
sample compared to about 50% of them in Malaysia as a whole). If we were able to 
obtain more non-Malay respondents, the results might have been different. As far as 
geography is concerned, the respondents are concentrated in the northern and western 
part of the Peninsular Malaysia. Should the respondents be more evenly scattered to 
encompass those living in the eastern and southern parts of the Peninsular as well as 
Sabah and Sarawak, the results might have been different. Perhaps a future study should 
take this ethnic and geographical dispersion into consideration.      
Finally, another issue pertaining to the CQQ empirical work has to do with the 
instrument for child quantity. It has been suggested in the CQQ literature that a natural 
instrument for child quantity is some exogenous variation in fertility because it is 
arguably correlated with child quantity but uncorrelated with child quality. So far, two of 
the most frequently used measures of exogenous variation in fertility are the occurrence 
of twin births and gender sameness. This research has employed both measures, and it 
turns out that they are uncorrelated with child quantity in a large number of cases. 
Perhaps it would be worthwhile to look into other potential instruments within (or even 
outside) the scope of exogenous fertility variations. The search for an alternative 
instrument might prove to be a fruitful endeavor. 
All of these limitations notwithstanding, a natural question that arises is: what are 
the economic and policy implications that may emerge from this research (in order to 
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justify a larger funding)? Our first finding that there is no CQQ trade-off for the 
Malaysian population in general rests on the premise that the public provision of 
education is generous. If so, then should the government decide to reduce this educational 
provision in the future (or cut the educational subsidy), then households may respond by 
having fewer children but all of them are relatively educated. If a small-but-smart family 
is the way forward, then this policy might be called for. Our second finding that there is a 
trade-off for the high-income group while there is no trade-off for the low-income group 
implies that should the Malaysian economy experience a sustained growth in the near 
future, then its population is likely to grow at a slower rate but its stock of human capital 
is probably going to accumulate faster. Taken together, if both a larger stock of human 
capital and population are desired, then the government should continue to provide for 
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Objektif kajian ini ádalah untuk meningkatkan kefahaman tentang gelagat isirumah di 
Malaysia dari segi perbelanjaan, pendapatan, dan pemilikan harta. Sehubungan itu, 
kami memohon jasa baik tuan/puan untuk membantu pembanci kami mengisi borang 
soal selidik yang disediakan dengan memberikan maklumat dengan tepat dan jujur. 
Segala maklumat yang diberikan akan diklasifikasikan SULIT, dan akan digunakan 
untuk tujuan kajian ini sahaja. 
 
Perlu dinyatakan di sini bahawa populasi kajian ini terdiri daripada isirumah yang 
memiliki sekurang-kurangnya TIGA (3) orang anak. Ini bermakna tuan/puan TIDAK 




The objective of this research is to gain a better understanding of household behavior 
in Malaysia in terms of expenditures, income, and property ownership. In this regard, 
we ask your cooperation to help our numerators fill up this questionnaire form by 
providing accurate and honest information. All of the information provided will be 
treated with strict CONFIDENTIALITY, and will be used for the purpose of this 
research only. 
 
It is important to note that the population for this research consists of households 
who have at least THREE (3) children. This means that you will NOT be interviewed if 




Name of Numerator 
 
Tarikh, Hari & Masa Bancian 




Area of Survey 
 
1. Alor Setar                   2. Pendang 
3. Ipoh                            4. Bachok 
5. Kuala Lumpur              6. Sepang 





Bahagian A: Maklumat Asas 
Part A: Basic Information 
 
A1.  Nyatakan maklumat asas responden. 
 State the basic information of the respondent. 
  
Nama Responden 
Name of Respondent 
 
Jantina Responden 
Gender of Respondent 
1. Lelaki                    2. Perempuan  
    Male                          Female 
Umur Responden 
Age of Respondent 
 
Hubungan dengan KIR 
Relationship with HHH 
1. Sendiri / Self               2. Pasangan / Spouse  
3. Anak / Child                4. Lain-lain / Others  
 
A2. Nyatakan maklumat asas ketua isirumah (KIR) dan pasangan (jika berkenaan). 
 State the basic information of household head (HHH) and  spouse (if applicable). 
  
Nama KIR 
Name of HHH 
 
Jantina KIR 
Gender of HHH 
1. Lelaki                    2. Perempuan  
    Male                          Female 
Status Perkahwinan 
Marital Status 
1. Bujang / Bachelor      2. Berkahwin / Married      
3. Janda / Widow           4. Duda / Widower 
5. Lain-lain / Others 
Nama Pasangan 
Name of Spouse 
 
Jantina Pasangan 
Gender of Spouse 
1. Lelaki                    2. Perempuan  
    Male                          Female 
 
Nota/Note: KIR ialah individu yang menyara kehidupan semua ahli isirumah. 
  HHH is the the breadwinner in the family (or the individual who provides 
the financial support for all household members). 
 
A3. Nyatakan bilangan i) semua ahli isirumah, ii) semua tanggungan iii) semua anak 
(yang masih hidup), dan iv) semua anak yang tinggal serumah.  
State the number of i) all household members, ii) all dependents, iii) all (living) 
children, and iv) all children who live together. 
 
Bil. Semua Ahli Isirumah  
No. of All Household Members 
 
Bil. Semua Tanggungan 
No. of All Dependents 
 
Bil. Semua Anak yang Masih Hidup 
No. of All Living Children 
 
Bil. Anak yang Tinggal Serumah 
No. of Children Living Together 
 
    
  
Bahagian B: Maklumat Demografi, Pendidikan, dan Pekerjaan 
Part B: Information on Demography, Education, and Occupation 
 
B1.  Nyatakan pekerjaan utama KIR dan pasangan (jika berkenaan). 









Bagi soalan-soalan dalam B2 B3, gunakan kod-kod berikut untuk kemudahan: 
For questions in B2 B3, use the following codes for convenience: 
 
a) Jantina: 1 = Lelaki, 2 = Perempuan. 
       Gender: 1 = Male, 2 = Female. 
b)   Bangsa: 1 = Melayu, 2 = Cina, 3 = India, 4 = Lain-lain. 
      Race: 1 = Malay, 2 = Chinese, 3 = Indian, 4 = Others. 
c) Agama: 1 = Islam, 2 = Buddha, 3 = Hindu, 4 = Kristian, 5 = Lain-lain. 
      Religion: 1 = Islam, 2 = Buddhism, 3 = Hinduism, 4 = Christianity, 5 = Others. 
d)   Bulan Kelahiran: 1 = Jan., 2 = Feb., 3 = Mac (dan seterusnya).  
      Month of Birth: 1 = Jan., 2 = Feb., 3 = March (and so on). 
e) Tingkat Pendidikan: 0 = Tiada Pendidikan Formal, 1 = UPSR, 2 = SRP/PMR, 3 = SPM, 
4 = STPM, 5 = Sijil, 6 = Diploma, 7 = Sarjana Muda, 8 = Sarjana/Ph.D. 
      Level of Education: 0 = No Formal Schooling, 1 = UPSR, 2 = SRP/PMR, 3 = SPM, 4 = 
STPM, 5 = Certificate, 6 = Diploma, 7 = Bachelor, 8 = Master/Ph.D. 
f)   Taraf Pekerjaan: 1 = Belum Bersekolah, 2 = Bersekolah/Belajar, 3 = Bekerja, 4 = 
Surirumah, 5 = Bersara, 6 = Menganggur, 7 = Lain-lain. 
      Work Status: 1 = Pre-school, 2 = In school/university, 3 = Employed, 4 = 
Homemaker, 5 = Retired, 6 = Unemployed, 7 = Others. 
g)   Jenis Pekerjaan: 1 = Kakitangan Kerajaan 2 = Kakitangan Swasta, 3 = Kerja Sendiri 
(tiada majikan), 4 = Lain-lain. 
      Occupation Type: 1 = Government Employee, 2 = Private-Sector Employee, 3 = 
Self-Employed (no employer), 4 = Others. 
h) Sektor Pekerjaan: 1 = Pertanian, 2 = Perindustrian, 3 = Perkhidmatan. 
      Occupation Sector: 1 = Agriculture, 2 = Industry, 3 = Service. 
 
Bagi soalan-soalan dalam B3, gunakan kod-kod tambahan berikut: 
For questions in B3, use the following additional codes: 
 
i) Taraf Perkahwinan: 1 = Bujang, 2 = Berkahwin, 3 = Janda 4 = Duda, 5 = Lain-lain 
Marital Status: 1 = Bachelor, 2 = Married, 3 = Widow, 4 = Widower, 5 = Others 
j)   Tinggal Serumah: 1 = Ya, 2 = Tidak. 
      Live Together: 1 = Yes, 2 = No. 
k) Sebab Tinggal Berasingan: 1 = Berkahwin, 2 = Bekerja, 3 = Lain-lain. 






a)  Umur: Umur (dalam tahun) pada 31hb. Disember 2009. Bagi anak yang berumur 
kurang daripada setahun, gunakan 0.5 tahun, 0.3 tahun, dsb. 
      Age: Age (in years) as December 31st 2009. For a child aged less than one year, use 
0.5 year, 0.3 year, etc. 
b)   Bil. Tahun Pendidikan: Bilangan tahun pendidikan/persekolahan sehingga 31hb. 
Disember 2009. Jika tidak pernah bersekolah, tandakan ”0”. Jika  tidak berkenaan 
(i.e. tidak wujud), tandakan ”x”. 
      No. of Years of Education: No. of years of education/schooling as of December 
31st 2009. If there is no educational experience, mark “0”. If it’s not applicable 
(i.e. it doesn’t exist), mark “x”. 
c)  Bil. Tahun Pekerjaan: Bilangan tahun pengalaman kerja sehingga 31 hb. Disember 
2009. Jika tidak pernah bekerja, tandakan ”0”. Jika tidak berkenaan (i.e. tidak 
wujud), tandakan ”x”. 
      No. of Years of Employment: No. of years of working experience as of December 
31st 2009. If there is no working experience, mark “0”. If it’s not applicable (i.e. it 
doesn’t exist), mark “x”. 
 
B2. Nyatakan maklumat demografi, pendidikan, dan pekerjaan bagi KIR dan pasangan 
(jika berkenaan).  
State the demographic, education, and occupation information for HHH and 


































































































































































































































































           
Pasangan / 
Spouse 
           
 
B3. Adakah anda mempunyai anak kembar? 




2. Tidak/No  
 
B4. Jika tidak, terus ke Soalan B5. Jika ya, nyatakan pasangan anak tersebut. 





















































































































             
 
B5. Nyatakan maklumat demografi, pendidikan, dan pekerjaan anak-anak. 











































































































































































































































































































































           
 
Ke-2 
           
 
Ke-3 
           
 
Ke-4 
           
 
Ke-5 
           
 
Ke-6 
           
 
Ke-7 
           
 
Ke-8 
           
 
Ke-9 
           
 
Ke-10 
           
 
Ke-11 
           
 
Ke-12 
           
 
Ke-13 
           
 
Nota/Note: Tandakan “x” jika anak berkenaan tidak wujud.  
Mark “x” if the child in question doesn’t exist. 
  
 
Bahagian C: Maklumat Perbelanjaan dan Pendapatan 
Part C: Information on Expenditures and Income 
 
C1.  Nyatakan anggaran perbelanjaan bulanan isirumah. 




 Anggaran (RM/bulan) 











































a) Utiliti: Bil air, elektrik, gas, dan telefon. 
Utility: Water, electricity, gas, and telephone bills. 
b) Pengangkutan: Perbelanjaan bahan api untuk kereta dan/atau motosikal. 
Transportation: Fuel expenditures for car and/or motorcycle. 
c) Persekolahan Anak-anak: Tambang sekolah, wang saku, dan yuran tuisyen. 
Children’s Schooling: Bus fare, pocket money, and tuition fees. 
 
C2. Nyatakan pendapatan bulanan sebenar KIR dan pasangan drp. pekerjaan utama. 









C3.  Jika pendapatan sebenar diberi, terus ke soalan C4; jika tidak, nyatakan 
anggaran pendapatan ( ).  
If actual income is provided, proceed to question C4; otherwise, state the 




















































 RM500    RM7501  RM8000   
RM501  RM1000    RM8001  RM8500   
RM1001  RM1500    RM8501  RM9000   
RM1501  RM2000    RM9001  RM9500   
RM2001  RM2500    RM9501  RM10000   
RM2501  RM3000    RM10001  RM10500   
RM3001  RM3500    RM10501  RM11000   
RM3501  RM4000    RM11001  RM11500   
RM4001  RM4500    RM11501  RM12000   
RM4501  RM5000    RM12001  RM12500   
RM5001  RM5500    RM12501  RM13000   
RM5501  RM6000    RM13001  RM13500   
RM6001  RM6500    RM13501  RM14000   
RM6501  RM7000    RM14001  RM15000   
RM7001  RM7500    > RM15000   
 
C4. Nyatakan pendapatan bulanan sebenar bagi KIR dan pasangan daripada sumber-
sumber pendapatan lain (jika ada).  
State the actual monthly income for HHH and spouse from other income sources 







C5.  Jika pendapatan sebenar dinyatakan, terus ke soalan C6; jika tidak, nyatakan 
anggaran pendapatan ( ).  
If actual income is provided, proceed to question C6; otherwise, state the 




















































 RM500    RM6501  RM7000   
RM501  RM1000    RM7001  RM7500   
RM1001  RM1500    RM7501  RM8000   
RM1501  RM2000    RM8001  RM8500   
RM2001  RM2500    RM8501  RM9000   
RM2501  RM3000    RM9001  RM9500   
RM3001  RM3500    RM9501  RM10000   
RM3501  RM4000    RM10001  RM10500   
RM4001  RM4500    RM10501  RM11000   
RM4501  RM5000    RM11001  RM11500   
RM5001  RM5500    RM11501  RM12000   
RM5501  RM6000    RM12001  RM13000   
RM6001  RM6500     RM13000   
 
C6.  Nyatakan sumber pendapatan tersebut.  
State the source of income. 
 







C7. Nyatakan pendapatan bulanan sebenar bagi anak-anak yang telah bekerja dan 
tinggal serumah.  







 Anak ke__ 
 
 
 Anak ke__ 
 
 
 Anak ke__ 
 
 
 Anak ke__ 
 
 
 Anak ke__ 
 
 
 Anak ke__ 
 
 











C8. Jika pendapatan sebenar dinyatakan, terus ke soalan C9; jika tidak, nyatakan 
anggaran pendapatan bulanan mereka ( ). If actual income is provided, proceed 












































































 RM500         
RM501  RM1000         
RM1001  RM1500         
RM1501  RM2000         
RM2001  RM2500         
RM2501  RM3000         
RM3001  RM3500         
RM3501  RM4000         
RM4001  RM4500         
RM4501  RM5000         
RM5001  RM5500         
RM5501  RM6000         
RM6001  RM6500         
RM6501  RM7000         





C9. Nyatakan sumbangan bulanan sebenar anak-anak yang telah bekerja tapi tinggal 
berasingan (jika berkenaan). State the actual monthly contribution/remittance 






 Anak ke__  
 Anak ke__ 
 
 Anak ke__ 
 
 Anak ke__ 
 
  
 Anak ke__ 
 
 Anak ke__ 
 
 Anak ke__ 
 






C10. Jika sumbangan sebenar dinyatakan, tamat di sini; jika tidak, nyatakan anggaran 
sumbangan bulanan mereka ( ). If actual remittance is provided, stop here; 












































































 RM50         
RM51  RM100         
RM101  RM150         
RM151  RM200         
RM201  RM250         
RM251  RM300         
RM301  RM350         
RM351  RM400         
RM401  RM450         
RM451  RM500         






TERIMA KASIH KERANA MELUANGKAN MASA ANDA... 
THANK YOU VERY MUCH FOR YOUR TIME... 
 
